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INTRODUCTION
During the taxonomic study of the deep-sea Iniomi collected by
the third oceanographic expedition of the "Pawnee," the desirability
of a more complete information about the comparative anatomy,
particularly the osteology, of the fishes in question became apparent.
Various representatives of anatomically unknown or inadequately
described families were therefore prepared for the osteological investi
gation to be reported upon on the following pages.
As the family Rondeletidae has heretofore been consistently
referred to the Iniomi,1 in accordance with the view held by its first
describers (Goode and Bean, 1895a) it was deemed advisable to
append to t.he present paper the report on the anatomy of Rondeletia
bicolor, the only known species of the above mentioned family,
although it appeared from the investigation, that the said form is a
typical representative of the order Xenoberyces showing no indica
tions of the assumed relationship with the true Iniomi.
The author is indebted to Dr. G. K. Noble of the American Museum
of Natural History for information and advice about the technique
of the staining and clearing methods (SCHULZE modifications) em
ployed in the investigation. The specimens, which had been kept
in about 4 per cent formalin (10 per cent of the commercial strength)
for up to 3 years, were hardened in 95 per cent alcohol with crystals
of iodine, and in acetone. Alizarin sodium sulphonate, dissolved in
95 per cent alcohol was used as colorizing agent in a 2 per cent solution
of KOH, and the staining was found to take from three days to three
weeks to give good results. KOH was found more satisfactory than
1 Goode and Bean, 1895a and b; Jordan and Evermann, 1896; Regan, 1911b
Jordan, 1923; Parr, 1928.
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NH4 0H, both for loosening the tissues before staining, and for
depigmenting the specimens before clearing. Three to six per cent
KOH was used for these purposes, and it was found advantageous to
let most of the depigmenting take place during the loosening process
before the staining, by exposing the specimens to strong sunlight
during their first treatment with uncolorized KOH, thus reducing
their treatment in this medium after the staining to a simple washing.
In the case of the entirely black forms this was the only arrangement
by which the progress of the staining, which seems very slow and
highly variable in these fishes, could be properly watched. Clearing
and preservation in glycerine.
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I. ORDO INIOMI
Practically our entire present knowledge of the anatomy of the order Iniomi
is referable to the excellent treatise of the fishes in question rendered by Regan
1911, and his conclusions have remained the accepted basis for our conception
of the natural relationships between the various highly divergent forms in
cluded in the order. It was inevitable, however, with the scarcity of deep-sea
material which has up to very recently existed in all collections, that our infor
mation should still be deplorably lacking in detail in several of the rarer but
systematically very interesting and important groups. It is therefore the
purpose of the present paper to supplement our knowledge on these points
by more complete descriptions and illustrations of the osteology of such of
the rare and little known forms as have now become available for investiga
tions of this kind in the material accumulated in the Bingham Oceanographic
Collection. The investigation includes representatives of the families Sudidae,
Cetomimidae, Scopelarchidae, Evermannellidae and Omosudidae. Our osteo
logical knowledge about these families has heretofore been limited to Regan's
description of certain skeletal characters of Chlorophthalmus sp. (Sudidae) and
of Evermannella balbo (Evermannellidae) [Regan 1911] and to Gunther's de
scription of the pectoral arches of Bathyptewis longifilis (Sudidae) and of
Omosudis lowi (Omosudidae) [Gunther 1887]. It was under th(lse circumstances
only to be expected that considerable changes in the current systems of classi
fication should be necessitated by a more thorough investigation.
CLASSIFICATIO:'\. According to the system of classification proposed by
Regan in 1911 the order Iniomi is divided into three separate suborders, vi.2.,
:\Iyctophoidea, Alepidosauroidea and Ateleopoidea, of which we are here con
cerned only with the former two, having no representatives of the Ateleopoidea
available for examination. A separate suborder Cetunculi was later intro
duced by Jordan 1923 for the families Cetomimidae and Rondeletidae. Of
these two families the latter has proved to have no relationship at all to the
Iniomi, belonging, on the contrary, in the order Xenoberyces, as already men
tioned in the introduction. The status of the Cetomimidae will be discussed
below.
Among the various groups of the Iniomi to be dealt with in the following
cliscussion1 the genera Chlorophthalnms, 8copelarchus and Aulop·us are of funda
mental importance for our understanding of the probable phylogenetic rela
tionships between the other forms, as these three genera may apparently be
regarded as comparatively undifferentiated representatives of ancestral types
from which the others may have been derived.
1
The family Myctophidae must be reserved for future investigation and will
not be considered here. It probably represents a separate branch of early origin,
possibly remotely connected with the Chlorophthalmini. The Ateleopoidea is,
as already mentioned, also excluded from conRidcration for lack of material.
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The derivation of the Bathypterini2 from Chlorophthalrnus-like ancestors
through the intermediate form now represented by the genus Bathysauropsis
has been clearly made out by Regan 1911. That a similar relationship also
exists between the Chlorophthalmini and the Paralepidini can scarcely be
doubted, although the definite systematic point of connection does �ot seem
quite as clear as in the case of the Bathypterini (see Regan 1911, p. 128, and
Parr 1928, p. 16). It is then one of the results of the present investigation
that we may now trace the latter phylogenetic branch further from the Para
lepidini to the family Omosudidae, thereby indirectly also establishing a rela
tionship between the Sudidae and the Alepidosauridae.
The line of differentiations leading from Chlorophthalmus through Bathy
sudis to the Omosudidae is characterized by a strong reduction of the lateral
ethmoids, with complete obliteration of their transverse process and a corre
sponding shifting forward of the main attachment of the palatines to the
naso-ethmoidal region. Further, by the reduction of the suborbital bones and
by the anterior fusion of the nasals wi.th the mesethmoid. The parietals
remain separate. The posterior temporal fossae are entirely unroofed. There
is no orbitosphenoid and the basisphenoid is absent or reduced to a mere ves
tigeal ossification. In all these respects the Omosudidae show a perfect con
tinuation of the series already started by the subgenus Bathysudis (gen. Les
tidium, see Parr 1928, p. 42). A comparison between the lateral views of the
skulls in Figs. 11 and 14 very strikingly shows the great similarities between
the two forms, the concordant reduction of the lateral ethmoids being par
ticularly conspicuous. In the dorsal views one will first notice the similarities
in the reduction of the nasals and their fusion with the mesethmoid. In the
posterior part of the cranium, on the other hand, considerable differences are
apparent, the parietals being very small and widely separated by the relatively
large supraoccipital in Ornosudis, while they are large and broadly meeting in
the median in Bathysudis. This, however, may only be regarded as a feature
of higher differentiation in Ornosudis and does not .in any manner contradict
our view upon the relationship between the two forms, but merely confirms
the more primitive status of the subgenus Bathysudis, which is also apparent
from all other features. The suborbital ring (Fig. 12) is still complete in
Bathysudis, but the bones are very simple and extremely thin, and there .is no
indication of a postero-ventral process from the infraorbital. In Ornosudis
the suborbital ring (shown in the drawing uf-t-he-visceral skeleton in Fig. 14)
is incomplete and rudimentary. In Bathysudis the palatines have a small
anterior dorsal process for attachment to the mesethmoidal region. In Orno
sitdis this process has become very strong and the palatines have lost their
triangular outline. It may also be mentioned that the vertebrae of the two
2 For the division of Regan's family Sudidae into the four subfamilies Chloroph
thalmini, Notosudini, Bathypterini and Paralepidini, see Parr 1928, p. 15.
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forms are of the same type, the neural arches having only anterior laminar
expansions from their basal parts, but this feature is not of indisputable value.
Although the genus Ornosudis, particularly in the visceral skeleton, shows
many features of a very high and peculiar differentiation, of which no indica
tions are seen in Bathysitdis, the two forms nevertheless appear as expressions
of the same fundamental phylogenetic tendency and the author has no hesi
tation in considering Bathysudis a comparatively undifferentiated representa
tive of an ancestral type from which Ornosudis has probably been derived.
The author has not had opportunity to investigate the morphology of Sitdis,
except by external observation, but as far as such observations go it seems
natural to consider this scale-bearing genus as representative of intermediate
stages between the equally scale-bearing genus Chlorophthalrnus and the naked
Lestidiurn (Bathysitdis) and Ornosudis. The subgenus Lestidiurn has probably
been derived from forms now represented by the subgenus Bathysudis through
compression and elongation of the head and trunk, while the tail region has
apparently remained unmodified. It is very interesting to notice, by a com
parison of Lestidiurn (Lestidiurn) interrnediwn (p. 32) with Lestidiwn (Bathy
sudis) speciositm (p. 31), how the difference in number of vertebrae is entirely
confined to the praecaudal region, 50 praecaudal vertebrae being found in the
former species as compared with only 33 in the latter, while the number of
caudal vertebrae is approximately the same in both (33-34).
According to the description rendered by Regan 1911, the Alepidosauridae
agree with the Omosudidae in the separation of the parietals and the general
structure of the cranial and visceral skeleton to such an extent that there can
not be any doubt about their close relationship. Like the Omosudidae the
Alepidosauridae, however, on the other hand also exhibit features of a very
high and peculiar differentiation, characteristic of this family alone. Neither
of these two families can therefore be considered intermediate between the
other and the Bathysudis-like ancestral form, from which, however, they have
probably both been derived through early-separating phylogenetic sub-branches.
The right branch of the phylogenetic tree shown in figure 1, leading from
a Chlorophthalrnus-like ancestral form to the Bathypterini, the Paralepidini
(Sudis and Lestidiwn), the Omosudidae and the Alepidosauridae is thus ac
counted for.
The evolution of the phylogenetic branch represented by the Scopelarchidae,
Evermannellidae, and probably also by the Cetomimidae has followed along
lines entirely opposite to those of the just considered forms derived from a
Chlorophthalmus-like ancestral type. In the Scopelarchidae and Evermannelli
dae the suborbital bones are strongly developed, instead of reduced, and a
postero-ventral production of the infraorbital along the upper margin of the
maxillary has appeared. The lateral ethmoids and their transverse processes
for attachment of the palatines are well developed throughout the series. The
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nasals remain entirely separate from the mesethmoicl, being only attached
by ligament to the anterior margins of the frontals. The parietals have be
come completely fused to the frontals.3 This is, as far as our knowledge goes,
an entirely unique feature among the lniomi. A fundamental difference is
finally contributed by the fact that the Scopelarchidae and, to some extent
at least, also the Evermannellidae, show a distinct and well developed roof
over the anterior parts of their posterior temporal fossae. According to Re
gan's description this roof has already disappeared in Chlorovhthalmits and
no traces are found in any of the Sudidae and Omosudidae examined by the
author. As the feature is presumably to be regarded as a primitive character,
the Scopelarchidae can therefore not be derived from a Chlorophthalmits-like
ancestral type, and the various features of specialization exhibited already
by the most primitive forms of the Scopelarchus-branch (parietals fused with
frontals, etc.) make it equally impossible to derive Chlorophthalmus from a
Scopelarclms-like ancestral type. The two phylogenetic sub-branches of the
Iniomi now under discussion must therefore have separated before the stage
of either of these two primitive types had been reached, as shown in the dia
gram on the opposite page.
There can be no doubt that the scale-bearing Scopelarchidae are more primi
tive than the naked Evermannellidae, and in the genus Scopelarclms we prob
ably have a comparatively undifferentiated representative of the ancestral
type of the phylogenetic sub-branch now considered, although several features
of probably more recent differentiations are shown also by this genus. The
genus Scopelarchoides is obviously very recently derived or at least only little
differentiated from the genus Scopelarclms. The connection of the Ever
mannellidae with the Scopelarchidae is also quite clear, the two families agree
ing in all the features of differentiation above mentioned as characteristic
of the sub-branch. A small anterior roof over the posterior temporal fossae
is still found. The justification of taxonomically separating the two families
from each other, as previously suggested by the author (Parr 1928, p. 156),
has on the other hand also been confirmed by the observed differences in their
osteological structures, particularly in the roof of the brain-cavity proper,
in the pectoral girdle, and in the development of the upper jaws (compare
the figures 2-.5 and 6-8 and the tentative diagnoses on pages 9 and 17). The
loss of the teeth on the tongne in the Evermannellidae may mm;t probably be a
feature of secondary differentiation, teeth apparently being present in this
position in most primitive forms of the Iniomi, includi;1g the Scopelarchidae.
In the development of a strong anterior dorsal proces� on the palatine for
attachment to the mesethmo-frontal region, Evermannclla Hhows an interesting
parallelism with the Bathys1idis-Omos-udis series, which can not be considered
3
There is on the other hand no median fusion of the large parieto-frontal plates,
thus produced,
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as evidence of direct relationship on account of the many fundamental differ
ences above discussed.
The family Cetomimidae comprises a group of highly differentiated or de
generate deep-sea forms, which, in spite of their degeneration, carry evidence
of similar fundamental phylogenetic tendencies as those expressed in the
skeletal structures of the Scopelarchidae. They thus agree with the latter
family in having the parietals fused with the frontals and in having the lateral
ethmoids strongly developed, with prominent transverse processes serving as
main support and attachment for the palatines. 4 The author is therefore,
particularly on account of the first mentioned of these features, inclined to
regard the Cetomimidae as derived from the same root as the Scopelarchidae,
and it may be added that the general aspect of the skull and visceral skeleton
seems to offer no obstacles to this view, when the secondary effects (such as
loss of myodome and posterior temporal fossae) of the great depression of the
skull in Cetomimi,s is taken into due consideration.
The fact that the Synodontidae are only to be regarded as a slightly more
specialized group of the same general type as the Aulopidae has already been
mentioned by Regan 1911. Both families are distinguished from the other
forms above treated by the development of the nasal and suborbital bones,
the latter being of a thick, often spongy structure, forming completely closed
tubes around the sensory canal, while in all other forms investigated by the
author and reported upon in the present paper the suborbitals are always
laminar, and never completely closed around the sensory canal, although they
may be deeply groove-shaped or may form a laminar exterior roof for its pro
tection. From a comparison of their general characters, and particularly on
account of the existence in both groups of at least an anterior roof over the
posterior temporal fossae, the author is inclined to regard the Aulopidae and
the Scopelarchidae as perhaps slightly more closely related to each other than
to the Sudidae as shown in the diagram. To consider the Aulopidae as an
ancestral type for all the above discussed groups seems rather unwarranted at
present, although the family possibly includes the most primitive of all recent
forms, as stated by Regan.
If these views on the relationships between the various families are accepted
as illustrated in the accompanying diagram, it becomes immediately apparent
that the system of classification proposed by Regan 1911, combining the fam
ilies Evermannellidae (Scopelarchidae Regan), Scopelarchidae, Omosudidae
and Alepidosauridae in a separate suborder, Alepidosauroidea, gives an entirely
unnatural subdivision of the fishes in question. Any subdivision at all between
4 The fact that the lateral ethmoids in Cetomimiis have become fused with each
other and with the mesethmoid (see p. 25) does not obscure the fact that they are
strongly developed as shown by the size and position of the lateral processes relative
to the united ethmoiclal bone.
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the Sudidac on one hand and the Omosudidae and Alepidosauridae on the
other would be perfectly arbitrary and undesirable. That the Evermannellidac
and Scopelarchidae do not belong in the neighborhood of the Alepidosauridac
is also plainly apparent from the present investigation. A subdivision might
be made between the groups represented by the Sudidac on one hand and by
the Scopelarchidae-Aulopidae on the other, but the author does not consider
such subdivision necessary or advantageous and has therefore simply combined
Regan's two suborders Myctophoidea and Alepidosanroidea into one, for
which the name Myctophoidea has been retained.
Family SCOPELARCHIDAE

TENTATIVE DIAGNosrs: Parietals fused with the frontals. Fronto-parietals
of the two sides contiguous, but distinct from each other, their postorbital
parts moderate or small, covering only about half of the brain cavity proper.
Posterior temporal fossae with a small, but well developed anterior roof formed
mainly by the squamosals. Opisthotics well developed. Supraoccipital and
epiotics forming a considerable portion (nearly half) of the dorsal surface of
the postorbital part of the skull. Supraoccipital large, separated from the
foramen magnum by the dorsal processes of the exoccipitals, which meet in
the median. Squamosal with an anterior ventral process extending downwards
over the upper part of the external surface of the prootic. Lateral ethmoids
developed as a pair of short, robust, transverse processes with a broadened
base, separate from each other and from the mesethmoid. Vomer small.
Parasphenoid slender. No orbitosphenoid. No basisphenoid. Alisphenoids
well developed. Prootics meeting internally and also in front, above the well
developed or reduced myodome. Maxillaries greatly expanded, laminar, cover
ing the greatest part of the praemaxillaries as an osseous sheath, leaving only
the tooth-bearing edge of the latter bone free. Praemaxillaries also some
what expanded anteriorly. Supramaxillary small or absent. Palatines an
teriorly attached to the sides of the vomcr, posteriorly, by a dorsal projection,
to the distal ends of the lateral ethmoids, but without anterior dorsal proc
esses5 between these two points, for attachment to the mesethmo-frontal
region. Other bones of the palato-hyomandibular arch normal and well
developed, forming a rather narrow angle with a deep quadrate bone.
Opercular bones complete and normal. Only 4 separate pharyngobranchials,
the first (suspensory) pharyngobranchial apparently having become lost (see
below).' Pharyngobranchial of the fourth arch adherent to, but not fused
with the anterior end of the fifth. 8 branchiostegals; hyoid arch normal.
Posttemporal not forked, its lower end expanded in a sagittal plane. Supra
cleithrum moderate, entirely anterior to the posterior margin of the cleithrum.
Cleithrum with a very broad, posterior, suprascapular process, but not at all
5

Compare with the Evermannellidae, p. 17.
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or only moderately expanded below. Coracoid enormously expanded in the
vertical plane, extending forward to the lower end of the cleithrum as a high
(wide) plate, without narrowing to an extenuated anterior process. Four
normal pectoral radials, the fourth (lower) supported by an accessory bone,
probably a modified fifth radial, which inserts itself in a socket in the posterior
margin of the coracoid. Pectoral fin-base high and sharply curved over the
fourth radial.
2 widely separated postcleithra, one under the posterior end of the supra
scapular process of the cleithrum and one under the coraco-radial region.
Pelvics triangular, with a wide posterim wing behind the insertion of the
ventrals.
Nasals small, grooved, attached to, but not fused with the anterior margins·
of the frontals. An infranasal present. 6 Suborbitals highly developed, prae
orbital very large; infraorbital with a wide postero-vcntral process along the
upper margin of the maxillaries. Osseous sensory canals on the skull well
developed.
Parapophyses and haemal arches from the anterior part of the centra except
in the posterior caudal region. Ribs and epipleurals from parapophyses.
Epineurals present. Great expansion and fusion of hypurals. 19 principal
caudal rays, 17 of which are branched.
Teeth present on pharyngobranchials, branchial arches and tongue. Large
fangs and smaller teeth on palatines, anterior palatine fangs not modified as
in the Evermannellidae. Subequal or differentiated teeth in the praemaxil
laries, fangs and smaller teeth in lower jaw.
Gills 4, a well developed opening behind the fourth. Pseudobranchiae large.
For a discussion of the external characters of the family see Parr 1928, p. 156. 7
GENERA INVESTIGATED: Scopelarchus Alcock 1896. Scopelarchoides n. gen.
The new genus is distinct from Promacheon Weber 1913 by the telescopic
eyes, by the absence of fangs in the praemaxillaries and by other features,
and from Benthalbella Zugmayer 1911 by the presence of teeth on vomer and
palatines.
Its differences from Scopelarclms will appear from a comparison between
the following diagnoses of the two genera.
Genus Scopelarchus Akock 1896

TENTATIVE DIAGNOSIS: Myodome reduced to a comparatively shallow pit
above which the prootics are broadly meeting in the median to form a vertical
anterior wall for the lower part of the brain-case proper. Opisthotic extend
ing forward between squamosal and exoccipital, transgressing externally the
The homology is not quite clear, may be a supraorbital. See p. 16.
The statement that the stomachs of the Scopelarchidae lack distensibilit;1·
probably does not hold good of the new genns 8copelarchoides, see p. 14-15.
6

7
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Fig. 2.-0steology of Scopelarchus anale Brauer. Dorsal view of the skull with the right
nasal bone attached at top. Exterior view of visceral skeleton in the middlo. Lateral
view of the skull at bottom. Explanation of letters on page 2.
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upper posterior margin of the prootic by a narrow projection. Accessory
radial inserted in the posterior margin of the coracoid by a broad base. A
wide expansion of the praeorbital anterior to the attachment of the infra
nasal. No supramaxillary. 8 Opercular margin vertical, the suboperculum
being approximately as wide as the vertically elongate, oval, or rounded rect
angular, operculum.
Abdominal musculature forming a continuous and closed wall around the
body-cavity, between the peritoneum and the outer epithelia, thus preventing
the distension of the stomach. l3ody moderately compressed.
Caudal fin moderate. Ventrals shorter than pectorals, inserted under the
dorsal fin, which is short and far in advance of the much longer anal. Adipose
dorsal fin present.
Eyes telescopic. Praemaxillaries with only subequal, decurved, small teeth.
Body entirely covered by scales. Scales of the lateral line enlarged.
SPECIES lNVES1'IGATED: Scopelarchiis anale Brauer Hl02 (total length of
-Specimen, without caudal fin, 56 mm.).
Scopelarchiis anale Brauer 1902
Dissomma analt' Brm:er 1902.

Figures 2-4

The reasons for referring this species to the genus Scopelarchus, and the
probability of its being even specifically identical with the genotype of the
latter (Sc. guntheri Alcock) have already been made out by the author in a
previous paper (Parr 1928, p. 159).
Sensory canals on the skull not roofed, but with well developed osseous
walls (crests) on the parieto-frontals, sphenotics and squamosals, occupying
the full width of the frontals in the interorbital and praeorbital regions, where
the frontals are entirely semi-cylindrical with upturned lateral and mesial
margins, thus forming each one lateral crest and jointly one median, sepa
rating ridge of the same height. Supraoccipital large, with a very small median
crest, and an anterior median process covered by the parieto-frontals, which
also cover the anterior part of the main supraoccipital plate, of the large epi
otics and of the squamosals as shown in Fig. 2 (upper figure). Exoccipitals
with a pair of pointed posterior processes on each side of the foramen magnum
(see the lateral view of the skull in Fig. 2, lower figure). The extension of
anterior ventral processes from the squamosals and opisthotics to the exterior
surface of the prootics is sufficiently shown in the illustrations. Fig. 3A shows
the formation of an anterior transverse wall by the meeting of the prootics
in the median above the myodome. Vomer with a pair of teeth. Parasphe
noid with slight lateral expansions below the anterior part of the orbits. A
narrow osseous lamella firmly attached by ligament at one end to the pra.e8

Verification by staining of larger specimens desirable.
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orbital, at the other to the joint distal end of the lateral ethmoid and dorsal
projection of the palatine, has been interpreted as a infranasal bone (see Fig.
3C). The shapes and positions of this infranasal, of the suborbitals, of the
bones of the hyo-palatine arch and of the opercular bones will appear from

E.

D
.fig. 3.-0steology of Scopelarchus anale Brauer. A. Semi-frontal view of the brain-case
proper, showing the broad contact between the prooucs of the two sides. B. Pectoral
girdle. C. Circumorbital bones and lateral-line ossifications between orbit and pectoral
girdle. D. Pelvic bones. E. Caudal skeleton. Explanation of other letters on page 2.

the figures. The entopterygoid is partly interior to the metapterygoid. 8
branchiostegals, 4 from the inner surface of ceratohyale and 4 from the outer
surface of epihyale. The upper (posterior) branchiostegal somewhat apart
from the others and slightly modified and expanded. The peculiarly hook-
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like dentition of the tongue is shown in figure 4; the series is continued over
the basibranchials. Posttemporals and supracleithra flat and expanded, of
characteristic outlines as shown in the figure 3B, and each with an external
projection pierced by the lateral-line sensory canal, which it protects. The
shapes and arrangement of the other bones of the pectoral girdle, including
the postcleithra, will appear from the illustration. Accessory radial closely
adherent to, but apparently not fused with the fourth normal radial. Pelvis,
see figure 3D.

Fig. 4.-Dentition on the glossohyale of Scopelarchus anale Brauer.

46 vertebrae, 18 praecaudal and 28 caudal. Great _<�xpansion and fusion
of the hypurals and also of the neural spine of the last (upturned) centrum,
with which, however, it remains coossified. Neural process of penultimate
vertebrum reduced. An uroneural present. See figure 3E. Neural arches
with both anterior and posterior laminar expansions from their basal parts,
with the upper margins sloping towards the two ends of the centrum. Median
interneural ossifications present between skull and dorsal fin, without dorsal
expansions.
Genus Scopelarchoides n. gen.

TENTATIVE DIAGNOSIS: Prootics anteriorly forming only a narrow bridge,
by meeting internal ridges, above the high and narrow entrance to the deep
myodome. Opisthotic not reaching to the prootic. Accessory pectoral radial
inserted by a narrow head into a small semicircular emargination in the posterior
margin of the coracoid. Infranasal attached near the anterior end of the
praeorbital, which shows no special expansion in front of this attachment.
A small supramaxillary present. Opercular margin oblique, operculum con
siderably wider than suboperculum.
Abdominal musculature not forming a closed and continuous wall around
the body cavity but arranged in a medio-ventral (pelvic) group, separated
from the upper lateral musculature on each side by a long intermuscular for
amen, where the peritoneum is in direct contact, through connective tissues
only, with the outer skin. The intermuscular foramina of the two sides
are practically confluent in the median between pelvis and anus, being here
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separated only by a pair of narrow, strongly reduced, longitudinal strands of
musculature, and they also nearly meet between pelvis and pectoral girdle.
This arrangement obviously provides for distensibility of the belly. Body
strongly compressed.

D.

op

l�ig. 5.-0stcology of Scopelarclwides nicholsi n. sp. A. Lower part of the pectoral girdle.
B. Circumorbital bones, C. Bones of the upper jaw. D. Opercular bones. Expianation:or
other letters on page 2.

Caudal fin long. Ventrals longer than pectorals, inserted under or slightly
behind the dorsal fin, which is short and far in advance of the much longer
anal fin.
Eyes telescopic. Praemaxillaries with only sniall, subequal. decurved teeth.
Body covered with scales, those of the lateral line being conspicuously enlarged.
SPECIES INVESTIGATED: Scopelarchoides nicholsi, n. sp., genotype and only
species known. (Two specimens about 110 mm. total length without caudal
fin; one stained and cleared.)
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Scopelarchoides nicholsi n. sp.
Figure 5

DIAGNOSIS: Proportions in percent of total length without caudal fin (110-113 mm.):
Length of bead, 25. Snout, 6-7. Horizontal widtb of eyes, 5.9-7.3. Length of lower jaw,
17-18. Greatest height of body, 17-18. Height of caudal pedtmcle, 7-8. Distance from
snout to dorsal fin, 37-39. Snout to ventral fins, 41-42. Snout to anal fin, 60-63. Distance
from base of adipose dorsal fin to the middle of the base of caudal fin, 18-19. Length of
base of anal fin, 26. Longest pectoral rays, 16-17. Longest ventral rays, 23-24. Longest
rays in lower lobe of caudal fin, 30-31. Upper lobe of caudal fin, 24-25.
D. 6. A. 21-23. P. 20-22. V. 9. 48 vertebrae. About 50 scales in the lateral line.
Dentition, including book-shaped teeth on the tongue, as in Scopelarchus.
Other characters will appear from the suggested definitions of family and genus, from the
figures and from the remarks on the osteology below.
TYPE SPECIMEN NO. 2300 B. 0. 0., obtained during the second expedition of the
"Pawnee" off the west coast of Mexico. .N. 16 ° 14'. W. 99° 36'. May 31, 1926. Depth
to bottom, 1800 fathoms. Length of wire, 625 fathoms. Otter trawl. Cotype from
same haul.
Named in honor of J. •r. Nichols, of the American Muselllll of Natural History_ New York.

The general arrangement of the bones in the dorsal surface of the skull and
the development of osseous walls for the sensory canals is the same as in Sco
pelarchus, with the parieto-frontals extending only to about or slightly beyond
midway above the brain cavity proper, but still covering the anterior parts
of the large supraoccipital, the epiotics and the squamosal. Supraoccipital
crest obliterated. 9 The opisthotic completely separates the squamosal from
the exoccipital, without, however, extending even to the anterior margin of
the latter bone. The development of the myodome and its prootic roof has
been explained in the diagnosis of the genus. There is a very small supra
maxillary (see Fig. 5C). Jaws and palato-hyomandibular arch otherwise as in
Scoplarchits. Vomer with a pair of teeth. Anterior roof of posterior temporal
fossae formed by mesad processes from the squamosals, as in Scopelarchus.
Infranasal bone more anterior and distinctly more superficial in position
(see Fig. 5B) than it was found to be in Scopelarchus, being apparently only
rather loosely attached by ligament to the upper edge of the distal end of the
lateral ethmoid. 10 There does, however, not seem to be sufficient reason to
doubt the homology of this bone with the infranasal of Scopelarchus, although
its position, when Scopelarchoides alone is considered, might faintly suggest
as an alternative possibility its homology with a reduced supraorbital.
The coracoid shows even greater vertical expansion than in Scopelarchus
(see Fig. 5A). The accessory radial is partly fused with the fourth normal
pectoral radial, and there also seems to be some fusion among the upper three
radials.
Other features of the skeleton, including the vertebral column and its caudal
9 The presence or absence of anteriorly produced median process of the supra
occipital under the parieto-frontals has not been ascertained.
10 The position is slightly disturbed in the stained and investigated specimen.
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modifications (hypurals, uroneural, and expanded dorsal spines), quite as in
Scopelarchus, when not otherwise described in the preceding pages.
Family EVERMANNELLIDAE

TE1'.'TATIVE DIAGNOSIS: Parietals fused with frontals. Fronto-parietals of
the two sides contiguous, but distinct from each other, very large, their post
orbital parts covering the greatest part of the brain cavity proper. No sep
arate parietals. 11 Posterior temporal fossae not roofed nor with a partial
anterior roof formed by squamosals and frontals. Status of opisthotic uncer
tain. Other bones of the otic and occipital regions well developed. Epiotics
nearly or entirely excluded from the roof of the skull, forming only parts of
the posterior wall of the cranium. Supraoccipital small, almost entirely con
fined to the p9sterior wall of the skull and excluded from the margin of the
foramen magnum by the exoccipitals, which meet above the latter. Lateral
ethmoids developed as a pair of strong transverse processes with a broadened
base, well separated from each other and from the small mesethmoid. Nasals
semitubular, separate from the mesethmoid. Slender infranasals present.
No supraorbital. Suborbital bones very strongly developed, with large prae
orbitals and a posteroventral extension of the infraorbitals along the margins
of the upper jaws.
Vomer small, with a pair of small teeth. Parasphenoid slender. No orbito
sphenoid. A rudimentary basisphenoicl. Alisphenoicls well developed. Myo
dome moderate. Maxillaries and praemaxillaries slender and rocllike, coherent
posteriorly. A supramaxillary. Palatines with two more or less prominent
dorsal processes, an anterior one for ligamentous attachment to the meseth
moid-frontal region, above and in advance of the lateral ethmoid, and a pos
terior process for attachment to the distal end of the latter bone. The palatines
are at their anterior end attached to the sides of the vomer. Pterygoicls,
quadrate and symplectic normal and well developed. Hyo-mandibular forked.
Praeoperculum narrow. Opercular bones normal. Interoperculum small, oper
culum with a very high dorsal wing above its articulation with the hyoman
clibular. High crests and closed tubes for the sensory canals on the skull.
Posttemporal simple, not forked (or with a rudimentary lower limb), attached
by ligament to the epiotic and extending to above the margins of the supra
occipital or farther mesad. Supracleithrum well developed, its lower end
projecting posteriorly partly or entirely beyond the cleithrum. 3 laminar
postcleithra on each side, in an overlapping series from the lower encl of the
supracleithrum. Cleithrum expanded below, with a prominent and pointed
posterior suprascapular process. Coracoicl normal with a narrow anterior
ventral process meeting the cleithrum at its lower encl. 4 normal pectoral
radials, forming with their distal ends a straight, oblique, very low base for
11 For discussion of the status of the parietals in this phylogenetic subbranch, see
Jl. 24.
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Fig. 6.-0steology of Everrnanneila atrata Alcock, subsp. atlantica Parr. Left lateral
view of skull and visceral skeleton above. Dorsal view of the skull with nasals attached
below. Explanation of letters on page 2.

the pectoral fin. 412 separate pharyngo-branchials, the pharyngo-b:ranchial of
the fourth arch minute, in direct anterior continuation of that of the fifth.
Gills 4, a narrow opening behind the fourth. 8 branchiostegals. Hyoid arch
normal.
12

No anterior suspensory pharyngo-branchial can be discovered.
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Neural arches with both posterior and anterior vertical laminar expansions
from the basal parts, forming a continuous neural canal (only dorsally open
between the neural arches themselves) from vertebrum to vertebrum (see
Fig. 7). Ribs and epipleurals from short, anteriorly rudimentary, parapo
physes. Epipleurals and median dorsal ossifications between skull and dorsal
fin present. Parapophyses and haemal arches on the anterior part of each
centrum. Last caudal centrum upturned. Fusion and expansion of hypurals.
19 principal caudal rays, 17 of which are branched.
Palatines with each one enormously enlarged and characteristically shaped
fang (see Fig. SC, and Parr 1928, p. 156).13 Teeth on the branchial arches,
5th ceratobranchial and third, fourth and fifth pharyngobranchial, but not
on the tongue. Small decurved teeth in praemaxillaries, fangs and smaller
teeth in the lower jaw.
Body strongly compressed and perfectly naked. Intermuscular foramim,
in the abdominal musculature developed in a similar manner to that described
for the genus Scopelarchoides, see p. 14. Pectorals small with few (only
about 12 or less) rays and inserted very low on a straight base. Dorsal fin
small, far in advance of the much longer anal. Ventrals small, abdominal.
Adipose dorsal fin present.
GENUS INVESTIGATED: Evermannella Fowler 1901, the only genus referable
to the family as here understood.
Genus Evermannella Fowler 1901

The three overlapping postcleithra are so closely applied to each other as
to be scarcely differentiable at all without staining or tearing them apart,
which probably explains Regan's statement to the effect that there is only
"a single laminar postcleithrum"H in E. balbo ( = E. hyalina), three post
cleithra being upon closer examination found in both of the species investi
gated by the present author. It will also appear from a comparison of the
illustrations that the single postcleithral lamina shown in Regan's figure 5A
occupies exactly the same space and position as the three laminae together
in E. atrata atlantica or E. indica melanoderma (see Figure 7).
Regan's figure shows further a rudimentary bifurcation of the posttemporal,
a strongly reduced lower limb being indicated. Such bifurcation has entirely
13 The statement that this fang is the anterior tooth of the palato-vomerine
series (Parr, loc. cit.) is erroneous inasmuch as it is only the anterior tooth of the
palatine series, being posterior to the small vomerine pair of teeth. It also appears
as though the second palatine tooth can become similarly differentiated when the
first fang is broken, see p. 21, and fig. 8, p. 22.
14 Regan 1911, p. 130.
The fact that Regan's diagnosis of the family Scopdar
chidae, being based upon Evermannella balbo, entirely pertains to the Evermannellidae
has already previously been pointed out by the author.
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disappeared in both species investigated by the author. The proportion
between the interorbital width and the posterior expansion of the skull is
merely of specific value, the former measurement being correlated with the
adjustment of the eyes to normal or telescopic vision. The interorbital region
is very narrow in E. indica and E. balbo (according to Regan), both with en
tirely telescopic eyes, considerably wider in E. atrata with semitelescopic eyes
(compare Figs. 6 and SA on the following pages), and is apparently quite wide
in E. normaloJJs which has perfectly normal eyes.15

c:.or
Fig. 7.-0steology of Evermannella atrata Alcock subsp. atlantica Parr. Pectoral girdle
at left. One of the anterior caudal vertebrae at right. Explanation of letters on page 2.

The suggestion of a special diagnosis for the genus Evermannella, in addition
to the tentative diagnosis of the family rendered above, is futile with only
one genus known.
SPECIES INVESTIGATED: Evermannella atrata Alcock 1893 subsp. atlantica
Parr 1928 (about 30 mm. total length without caudal fin) and Evermannella
indica Brauer 1906 subsp. melanoderma Parr 1928 (48 mm. total length ex
clusive of caudal fin).
1
'

Compare 1Yith the figures :39 and 40, pp. 165 and 167, Parr 1928. ·.
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Evermannella atrata Alcock 1893
subsp. atlantica Parr 1928
Figures6-7

Nasals with very high mesial and lateral walls, producing an overhanging
snout. Interorbital region not very narrow, gradually expanding towards
the postorbital part of the skull. Anterior encl of posttemporal fossae roofed
by parieto-frontal and squamosal. Anterior dorsal process of the palatine
very large, much larger than the posterior dorsal process of the same. Lateral
ethmoids slender. Praeoperculum with the lower posterior corner of the
inner lamella forming a rounded projection. Sphenotic process prominent.
A small supraoccipital crest. Cleithrum with a pointed downwards projection
a distance behind its equally pointed lower anterior encl.
16 praecaudal and 32 caudal vertebrae, altogether 48.
Infranasal similar to that of the following species.
Evermannella indica Brauer 1906
subsp. melanoderma Parr 1928
Figure 8, next page

Nasals much smaller and lower than in E. atrata atlantica (compare Figs. 6
and SC), giving the snout a comparatively low profile. Interorbital region
very narrow, the postorbital part of the skull expanding abruptly. Posterior
temporal fossae not roofed at their anterior ends but continuing for a short
distance over the parieto-frontals. Anterior dorsal process of the palatine
scarcely larger than the posterior process (see figure). Lateral ethmoids
shorter than in E. atratd atlantica, and more robust. The anterior fang of the
left palatine has become broken, and the second fang has become develo.ped
in the manner normally only found in the first (see Fig. SC). Right palatine
with normal dentition. Lower posterior corner of praeoperculum pointed,
but not very prominent. There is a very slender infranasal bone (shown in
Fig. SB) applied to the posteromesial wall of the nasal capsule. Lower an
terior, lower posterior and suprascapular projections of the cleithrum more
prominent and pointed than in E. atrata atlantica (see Fig. 7).
17 praecaudal and 32 caudal vertebrae, 49 altogether.
Family CETOMIMIDAE
TEN'l'.ATIVE DIAGNOSIS: Skull strongly depressed, wide. A single large,
flattened ethmoidal bone with a very prominent lateral process on each side
originating from its posterior part. No separate lateral ethmoidalia. Pari
etals fused with frontals. Fronto-parietals of the two sides contiguous, but
distinct from each other, and very large. No opisthotics. Other bones of
the occipital and otic regions normal and well developed. Alisphenoids com-

!('
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paratively large, extending ventrally to 1neet the lateral processes from the
parasphenoid, thus excluding the prootics from the formation of the optic
foramen. Prootics large. Parasphenoid slender. Vomer small. No osseous
sensory canal systems on or in the bones of the skull. Posterior temporal
fossae obliterated. Nasals free, strongly reduced. Suborbital bones�_simple

\.. e.l:h.

A.

Fig. 8.-0steology of Evermannella indica Brauer subsp. melanoderma Parr. A. Dorsal
view of the skull with the nasals and the infranasals in their natural positions. B..[Cir
cumorbital bones. C. Lateral view of the skeletal structures of the snout after removal of
t,he maxillaries and the praemaxillaries. -"'E}xplanation of othm,--1-etters on.page 2.

and reduced, flat. Hyomandibular simple, not forked at the top, with a
single, continuous articulating surface. Palato-hyomandibular arch form
ing a rather narrow angle. Entopterygoid slightly developed, other bones
of the arch normal. Palatines attached to the lateral processes of the eth
moid and anteriorly to the lateral processes of the vomer and the anterior
lateral corners of the ethmoid jointly. Maxillaries and praemaxillaries long
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and slender, closely adherent posteriorly, separated anteriorly, with the maxil
lary articulating with the anterior dorsal process of the praemaxillary. 16 A
supramaxillary. A small, separate angulare. Opercular bones thin but nor
mal; interoperculum relatively large. Hyoid arch strongly developed, Eight
branchiostegals. Only 4 separate pharyngo-branchial ossifications, the phar
yngo-branchials of the third and fonrth arches being fused. Fifth cerato
branchials (lower pharyngeals) long, rodlike, not different from the other
ceratobranchials. Gills 3, lamellae of the fourth arch rudimentary or absent.
No pseudobranchiae.
Posttemporals not attached to the skull; simple, not forked; meeting each
other in the median. Cleithrum simple, expanded below. Four pectoral
radials. Coracoid with the anterior ventral process meeting the cleithrum
close to the lower anterior end of the latter (see Figure 10). Vertebrae very
simple, hourglass-shaped, with a very deep constriction in the middle. Neural
and haemal arches and parapophyses very simple, arising from the constricted
middle of the vertebrae throughout the entire length of the vertebral column.
Probably no ribs, 17 no epipleurals and no cpineurals. Last caudal centrum
scarcely upturned. Only 17 principal caudal rays. Dorsal and anal pterygio
phores very long.
Granular teeth on the jaws, vomer, palatines, tongue and branchial arches
including the two posterior pharyngo-branchial bones.
Highly differentiated forms with an enormous head, reduced or rudimentary
eyes; naked skin; enormously developed lateral line canals on the body; dorsal
fin approximately opposite anal fin; no adipose dorsal fin and no ventrals.
Abdominal musculature degenerate.
GENUS INVESTIGATED: Cetomimus Goode and Bean 1895a (Cetostomus
Zugmayer 1914).
Genus Cetomimus Goode and Bean 1895
CETOSTOMUS Zugmayer 1914.
In a previous paper (Parr 1928, p. 173), the author has expressed the opinion
that the maintenance of Cetostomus Zugmayer 1914 as a separate genus from
Cetomimus Goode and Bean 1895 does scarcely seem justified on the basis of
the brief diagnosis of the former rendered by Zugmayer, who mainly bases
the distinction between the two genera upon the rudimentary state of the eyes
in his species, C. regani, as compared with the at all events very strongly re
duced eyes of the already known forms of Cetomimus.
The material.now at hand has only allowed of an examination of C. regani
Zugmayer. It is highly desirable, however, that the two species C. gilli and
16 This articulation can scarcely be functional on account of the close adherence
of the posterior parts of these bones.
17 See description of Cetomimus regani.
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C. storeri, described by Goode and Bean, should also be made subjects of simi
lar osteological investigations to determine the possibility of re-establishing
Zugmayer's genus on an anatomical basis, and to shed further light upon the
relationships and eYolution of these peculiar fishes. Until the results of such
investigations are available, it will be futile to try to suggest even a tentative
diagnosis for the genus Cetomimus, as here understood, in addition to the
general diagnosis of the family already suggested above.
The relationship of the genus Pelecinomimus Gilchrist 1922 to the true
Cetomimidae is of a highly problematical nature (see Parr 1928, p. 173).
SPECIES INVESTIGATED:
Cetomimus regani Zugmayer 1914 (Cetostonms
regani), total length without caudal fin about 140 mm.
Cetoinimus regani Zugmayer 1914
Figures 9-10

A low median crest is formed by the anterior mesial edges of the frontals and
by the ethmoid. An anterior (paired) process from the frontal crest extends
forward for some distance over the upper edge of the ethmoidal crest. Lateral
processes of the ethmoid very long and slender, directed obliquely forward
and outward in a nearly horizontal plane. Franta-parietals very large, with
projecting anterior lateral corners and posteriorly covering most of the supra
occipital bone and the . antero-mesial corners of the epiotics. The frontal bone
of the left side was peeled off18 very carefully and the specimen exposed to a
new staining, but no ossifications beyond those shown in the figures appeared.
The parietals are thus not to be found under the frontals in their normal posi
tion relative to supraoccipitale and epiotics, and it therefore seems obvious
that they must have become fused with the frontals, constituting the posterior
parts of the very large osseous plates covering the greatest part of the entire
skull, and above designated as fronto-parietals. In favor of this view might
be mentioned a feature observed on the right side of the investigated specimen
(see Fig. 9, upper figure). On this side a distinct and apparently perfectly
normal division of the fronto-parietal plate starts from its lateral margin,
near the junction between sphenotic and squamosal, toward the median; but
disappears without reaching the latter and therefore does not entirely divide
the plate. No indications of such division are to be seen on the other side,
however, the feature thus evidently being of a pathological nature but never
theless of possible significance to our problem. The supraoccipital bone is
almost entirely confined to the dorsal roof of the skull, where it is for the great
est part covered by the fronto-parietals, but for a somewhat elevated median
region which inserts itself between the slightly diverging posterior mesial
margins of the two fronto-parietals, as shown in the figure. Epiotics not
pyramidal, but in only two planes, an anterior dorsal, approximately horizontal
18 The frontals are extremely thin.
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part joining a posterior oblique part at an angle along the upper posterior
edge of the skull (compare Figs. 9 and 10, upper figures). The anterior parts
of the epiotics are covered partly by the posterior mesial corners of the sqiwrnosals,
partly by the fronto-parietals. A somewhat striated, flat, narrow, transverse

Fig. 9.-Dorsal view (above) and ventral view (below) of the skull of Cetomimus regani
Zugmayer. Explanation of letters on page 2.

region of the epiotics, similar to the median region of the supraoccipital, is
abruptly elevated to the dorsal surface of the skull to fill the space between
its posterior edge and the posterior margins of frontals and squamosals (Fig. 9,
upper figure). Sphenotics and squamosals normal. Exoccipitals broadly con-
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tiguoiis above the foramen magnum, widely seJJarating the supraoccipital from
the margins of the foramen. Parasphenoid slender, not broadening below the
floor of the skull. Prootics very large, nearly horizontal on account of the
great depression of the skull. Alisphenoids well developed, extending ventrally

Fig. 10.-Osteology of Cetomimus regani Zugmayer. Lateral view of the skull and the
visceral skeleton in upper figure, showing also the two anterior vertebrae and the upper
part of the pectoral girdle. Lateral view of the pectoral girdle at lower left, and of the
circumorbital bones at lower right. Explanation of letters on page 2.

to the lateral processes of the parasphenoid. No basi- or orbito-sphenoids;
no myodome. Vomer small but with well developed lateral wings (see figure).
Opercular bones thin but large and well developed. Operculum approximately
triangular, with an extenuated anterior dorsal comer for articulation with
the rather prominent hyomandibular process. Interoperculum relatively very
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large. Praeoperculum with fairly regular, zig-zag ernarginations of its posterior
border. 19 Hyomandibular simple, rodlike, single-headed, with a confluent
upper articulating surface. Quadratum comparatively deep and narrow.
Metapterygoid large. Entopterygoid slightly developed, fringed (see figure).
Palatines and jaws as described in the suggested diagnosis of the family. A
single small supramaxillary on each side. Suborbital bones simple, flat, scale
like (see Fig. 10, lower right). Nasals similar to suborbitals, but much smaller.
Three further sensory canal (lateral line) bones similar to the suborbitals (flat,
scale-like) are found on each side in a series between the 1,pper region of the hyo
mandibular and the pectoral girdle. Posttemporals simple, meeting in the
median at a considerable distance behind the skull. Supracleithrum rodlike,
crossing the cleithrum somewhat below the upper end of the latter bone and
in advance of its own posterior termination. Cleithrum very simple, rather
abruptly bent forward and expanded below. The appearance of scapula,
radials, and coracoid is shown in Figure 10, lower left. Neither postcleithrum
nor pelvis is found in the investigated specimen, which unfortunately had
become completely skinned in the net when captured. The body-wall itself,
ho�ever, seemed perfectly intact before dissection (see Parr 1928, Fig. 42,
p. 175, and text) and the absence of the above mentioned bones as well as the
ribs (see below) can scarcely be ascribed to the skinning,. which was probably
due to the eating activities of the living crustacea brought up in the same
net.20 No ribs, epipleurals or epineurals.21 The ribs seem to be replaced by
a ligament attached to each parapophysis. The neural arches and spines of
the anterior vertebrae are strongly inclined backwards to give roorn for the inter
space between the skull and the posttemporals (see Fig. 10, upper figure). Fifty
one vertebrae. Distinction between praecaudal and caudal vertebrae is diffi
cult on account of the weak development of the haemal arches, open arches
being found on some vertebrae even in the distinctly caudal region above
the posterior half of the anal fin.
The features which, in the author's opinion, may probably prove of sig
nificance for the generic diagnosis, when our knowledge of the other forms
becomes sufficient to allow of its formulation, have been printed in italics.
Family SUDIDAE

Among the four subfamilies (see Parr 1928, p. 15-17) included in the family
Sudidae as defined by Regan 1911b, the author has only had opportunity
19 These emarginations are evidently not accidental and nor do they appear to
be
of a pathological nature.
20 The crustacea (mostly Acanthephyridae) were very commonly found to
be
feeding voraciously on the skin of unprotected fishes like the Cetomimidae and a
quick separation of the two groups was always necessary to save the specimens.
21 Verification on other specimens desirable.
See above.
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to investigate the osteology of two representatives of the Paralepidini and
must therefore refrain from a discussion of the family as a whole, beyond what
has already been said on page 4.
Subfamily PARALEPIDINI
TENTATIVE DIAGNOSIS: Parietals large, meeting in front of the supra
occipital, and not fused with the frontals. Posterior temporal fossae not
roofed. Status of opisthotic uncertain, other otic and occipital bones normal
and well developed. Frontals paired, long. Nasals firmly attached to or
fused with the very small mesethmoid. Lateral ethmoidal ossifications strongly
reduced, widely separated from each other and from the mesethmoid, without
lateral processes but connected by ligament with the upper posterior corners
of the palatines. Vomer slender, toothless. Parasphenoid slender. No or
bitosphenoid. Alisphenoids well developed. No basisphenoid (?). A mod
erate myodome. 6(?)22-8 branchiostegals. 5 separate pharyngo-branchials,
the first suspensory, second short, attached to the anterior part of the very
long third. Fourth pharyngo-branchial strongly reduced, but distinct and
well separated from the others. Branchial arches, as well as upper and lower
pharyngeals, tooth-bearing. Hyoid arch normal. Opercular bones normal in
shape and positions, well developed and complete. Palato-hyomandibular arch
forming a very wide angle, with all its component bones normal and well devel
oped. Palatines tooth-bearing, of a simple, broadly triangular outline, gradually
expanding vertically towards a point somewhat in advance of their middle,
from which they are connected by ligament with the rudimentary lateral
ethmoids. Palatines anteriorly attached to the sides of the mesethmoid and
the vomer. Maxillary simple, slender, but well developed, anteriorly articu
lated with the dorsal process (ring) of the praemaxillary. Supramaxillary
very slender, rodlike, or absent. 23 Praemaxillaries and maxillaries not nearly
reaching to the articulation between quadratum and lower jaw. A very small,
separate angular bone. Suborbital bones very simple, semi-cylindrical, com
paratively narrow, without postero-ventral extensions towards the corners of
the mouth. Suborbital ring complete. A large but extremely thin, flat, tri
angular supraorbital (see Fig. 12, page 31), attached to the margin of the
frontal along its entire inner edge and to the expanded praeorbital by ligaments
from its lower corner. Posttemporals forked, attached to the epiotics and the
opisthotics (?). Cleithrum not expanded below. Two laminar upper postclei
thra and one slender, rod-like, lower postcleithrum (?)24 on each side. 4 normal
22 See description of Lestidiurn interinediurn.
23 See description of Lestidiurn intermediwn.
24 The absence of the lower postcleithrum in the examined specimen of Lestidium
interrnediurn is probably only due to lack of ossification at the rather juvenile stage
it represents. See the description of this species.
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pectoral radials. Coracoid with a posterior process below the last radial and a
long, slender, anterior ventral extension meeting the cleithrum at the symphysis.
Gills 4, a moderate opening behind the fourth arch. Pseudobranchiae large.
Vertebrae numerous (more than 60). Neural arches with only anterior, but
without posterior, laminar expansions from their basal parts, thus not forming a
continuous neural canal from vertebrum to vertebrum.25 Parapophyses and
haemal arches at the anterior end or on the anterior part of the vertebrae. Last
centrum or centra upturned. Ribs from parapophyses. Epipleurals present.
Strong expansion and fusion of hypurals. 19 principal caudal rays, 17 of which
are branched.
Very elongate fishes, with a long trunk and short tail. Dorsal fin short,
with few rays, far in advance of the much longer anal fin, which has about
twice as many rays or more. An adipose dorsal fin present.
GENUS INVESTIGATED: Lestidium Gilbert 1905.
It is quite possible that the peculiar development of the praemaxillaries
mentioned in the following diagnosis of the genus Lestidium might have been
included in the diagnosis of the entire subfamily Paralepidini, but our knowl
edge about the group is still insufficient to allow of even a tentative generali
zation with regard to a character of such high differentiation.
Genus Lestidium Gilbert 1905
TENTATIVE DIAGNOSIS: Anterior dorsal process of each praemaxillary
pierced by a wide circular foramen, reducing the process itself to a narrow,
closed, osseous ring. Body entirely naked, but for the rudimentary scales or
scale-like structures sometimes found in the lateral line.
SPECIES INVESTIGATED: Lestidium intermediitm Poey 1867 (one specimen,
about 70 mm. without caudal fin) and Lestidium (Bathysuclis) speciosurn Bel
lotti 1877 (one specimen, about 45 mm. without caudal).
The above definitions of subfamily and genus are mainly based upon the
investigated specimen of L. (Bathysuclis) speciositrn, this being the apparently
most mature or least juvenile of the specimens, but when special exception
has not been made the characters have also been verified on L. interrnediurn.
It is with our present inadequate knowledge of the other species of the Para
lepidini futile to endeavor to extract osteological definitions for the two sub
genera Lesticlium Gilbert 1905 and Bathysuclis Parr 1928, or to outline further
diagnostic features for the entire genus Lesticliilrn from the characters of the
two species investigated.
Examination of larger specimens is desirable with regard to the possibility
of later ossifications not completed in the present material.
25 Omosu.dis-type of vertebrae, see figure 15, p. 37.
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Fig. 11.-0steology of Lestidium (Bathysudis) speciosum Bellotti. Lateral view of the
skull at the top. Lateral view of the visceral skeleton in centre. Dorsal view of the skull
below. Explanation of letters on page 2.
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Lestidium (Bathysudis) speciosum Bellotti 1877
Figures 11-12

The general appearance of the various bones m the cranial and visceral
skeleton may be seen from the accompanying illustrations. The parietals,
which form the greater part of the roof over the brain-cavity proper, meet
for almost their entire length. Epiotics prominent, sphenotics not very promi
nent. Sensory canal crests on squamosals and sphenotics comparatively very
low, forming closed tubes on the frontals. Supraoccipital with a very low
median crest. Separate opisthotics can not be made out in the investigated
specimen.
Myodome extending to beyond the middle of the -floor of the brain cavity
proper. Palatines triangnlar, with a small anterior dorsal process for attach-

Fig. 12.-0steology of Lestidiu.m (Bathysu.dis) spccioswn Bellotti. Exterior view of the
pect,oral girdle at left, and of the circumorbital hones at right. Explanation of letters on
page 2.

ment to the naso-mesethmoid and an anterior ventral process for attachment
to the sides of the vomer jointly occupying the anterior corner of the triangle,
the dorsal corner serving as a basis for ligamentous attachment to the reduced
lateral ethmoids. There is a long, very narrow supramaxillary attached at its
posterior end to the posterior end of the maxillary. Metapterygoid with a
well developed dorsal process towards the upper part of the hyomandibular.
No teeth on the pharyngo-branchials of the four gill arches. Posttemporal
and supracleithrnm without free processes forming an open canal for the lateral
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line organs.26 Upper part of supracleithrum straight or convex, not curving
inwards below the lateral line. Cleithrum extending to the top of the supra
cleithrum. Two slightly overlapping laminar superior postcleithra between
the lower end of the supracleithrum and the suprascapular process of the
cleithrum. A long, rodlike inferior postcleithrum, entirely disconnected from
the superior postcleithra and somewhat more deeply imbedded in the muscu
lature, is found behind the scapula-coracoid region (see Fig. 12). 8 branchio
stegals in three separate groups, four from the interior surface of the cerato
hyale, 2 from the exterior surface of the border region between cerato- and
epi-hyale, and 2 very slender, threadlike ones from the posterior corner of
the latter bone, also arising from its exterior surface.
66 vertebrae, about 33 caudal and 33 praecaudal. Last 2 caudal centra
upturned. There are two interneural ossifications, similar to those of Omosi,
dis, but much less strongly developed, situated above the anterior praecaudal
vertebrae. A median row of thin, very long, threadlike ossifications in a
horizontal, longitudinal arrangement is found directly under the skin between
the dorsal fin and the skull and is continued posteriorly for a short distance
by a single tapering ossification of the same kind behind the dorsal fin. Both
epipleurals and epineurals present.

Lestidiurn (Lestidiwn) interrnediurn Poey 1867
Figure

13

The appearance of the skull and the visceral arches is essentially the same
as above described for L. (Bathysudis) speciosi,rn, showing mainly such modi
fications as are geometrically correlated with the greater elongation of the head
(as well as the entire body), with the principal exception that the maxillaries
and praemaxillaries are relatively considerably longer in L. interrnediurn, even
in relation to the greater length of its head. The specimen of L. interrnedii,rn
is evidently much more juvenile than that of L. speciosurn, which seems fully
developed. The absence of certain bones and the indi�tinctness of others in
the former specimen may therefore probably be at least partly referable to a
juvenile lack of ossification. For this reason it has been difficult to make out
the details of the latero-ventral walls of the skull, particularly of the otic bones,
including the opisthotic, and to ascertain the shape of the metapterygoid (see
description of L. speciosum). Due to the greater elongation and slenderness
of these bones, the small anterior dorsal process of the palatines, for attachment
to the naso-mesethmoids, is less conspicuous than in L. speciosurn, but still
quite distinct as is also the slender anterior ventral process for attachment
to the sides of the vomer.
26 The lateral line apparently passes through a small closed foramen in the supra
cleithrum entering anteriorly through the exterior surface and emerging posteriorly
on the mesial side.
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No supramaxillaries are differentiable and the two upper branchiostegals
on the epihyale can not be found by the bone-staining method. With the
above exceptions the structures of the head and the visceral arches in L. inter
medium, including the development of the lateral ethmoids, the supraorbitals,
and the myodome, could be determined as perfectly concordant with the defini
tions of the subfamily and genus, as above rendered, and analogous with the
described features of L. specioswn. Some real differences from the latter are
shpwn, however, in the structures of the pectoral arch and in the numbers of
vertebrae.

pc.V·
pcl 2

Fig. 13.-0steology of Lestidium (Lestidium) intermedium Poey.
on page 2.

Explanation of letters

The posttemporal has one, the supracleithrum two exterior, free, laminar
processes (see Figure 13), partly embracing the ventral half of the lateral line
canal, thus forming the rudiments of an open fossa for the protection of the
latter. The upper part of the postcleithrum is for the same purpose deeply
curved, with the concavity outwards, ending at the bases of the two above
mentioned processes. The cleithrum only extends to somewhat above the
middle of the supracleithrum. The two laminar superior postcleithra are
present, but the inferior postcleithrum can not be found. Pectoral girdle
otherwise as in L. speciosum.
84 vertebrae, 50 praecaudal and 34 caudal. Neither epipleurals nor epi-
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neurals, intemeural or median dorsal ossifications in advance of the dorsal
fin can be made out.
Family OMOSUDIDAE
TENTATIVE DIAGNOSIS: Parietals small, but entirely distinct from the
frontals and widely separated from each other by the supraoccipital. Pos
terior temporal fossae not roofed. Opisthotic rednced. 27 Frontals paired, very
long. 'i'\asals fused with or at least very firmly attached to the very small
mesethmoid. Lateral ethmoidal ossifications strongly reduced, without lateral
processes, widely separated from each other, from the mesethmoid, and from
the palatines although apparently distantly connected with the latter by liga
ment. Vomer slender and toothless. Parasphenoid slender. No orbitosphe
noid, alisphenoids well developed. Basisphenoid isolated and rudimentary.
A well developed myodome. Palatines toothbearing, not triangular but of
a club-shaped outline, having their main attachment (from the head of the
club) to the exterior ventral surface of the naso-frontal region of the skull,28
while the ligamentous connection with the lateral ethmoids is reduced and
has lost its importance. The palatines are also by a small anterior ventral
process attached to the sides of the vomer. Maxillary strongly reduced,
threadlike, with a very small clublike expansion anteriorly, and posteriorly
firmly attached to praemaxillaries.29 A single, very large, thin, wide, laminar
supramaxillary on each side. Suborbital bones very strongly reduced, prae
orbital rudimentary, no supra-orbital.30 8 branchiostegals. 5 separate pharyn
gobranchials as in the Paralepidini (see page 28). Hyoid arch normal.
Praeoperculum long and slender, other opercular bones small and abnormally
arranged. Operculum without an upper wing above its articulation with the
hyomandibular, the articulation being below the middle of the latter bone.
Suboperculum entirely below operculum. Interoperculum very small. Palato
hyomanclibular arch forming a rather narrow angle, with all its component bones
well developed. A rudimentary angular bone. Dentale very strong. Posttem
porals forked, attached by their upper limbs to the epiotics. Suprncleithrum
very long, its lower half projecting downwards and backwards beyoud the
attachment of the cleithrum. Two long, narrow postcleithra on each side, the
upper one firmly attached to the inner surface of the lower half of the supraclei
thrum. Cleithrum very long and narrow, the very low scapular and coracoid
See page 37.
It is impossible to tell from the preparations now available, which of the bones
carry the actual attachment of these dorsal processes of the palatines, the latter
being contiguous to both the ethmo-nasals and the frontals, which are overlapping
in this region.
29 For discussion of the praemaxillaries see the specific description on page 38.
30 Examination of the circumorbital bones in larger specimens desirable.
27

28
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bones occupying only the lower third or less of its height, with the slender ven
tral extension of the coracoid reaching to the region of the symphysis.
Gills four, a moderate opening behind the fourth arch. Pseudobranchiac
large.
Vertebrae in moderate numbers (less than 50).31 Neural arches with only
anterior, but without posterior laminar expansions from their basal parts,
thus not forming a continuous neural canal from vertebrum to vertebrum
(see Fig. 15). Parapophyses and anterior lmemal arches at the anterior encl
of or on the anterior part of the centra. Last caudal centrum upturned.
Strong expansion and fusion of hypurals. 19 principal caudal rays, 17 of
which are branched.
Head and body strongly compressed but only moderately elongate, with a
very short tail. Ventrals abdominal. Dorsal short, with few rays, far in
advance of anal fin which is considerably longer and has more numerous rays.
Skin naked. Adipose dorsal fin present.
GENUS INV.JSTIGATED: Omosi,dis Gunther 1887, the only genus referable
to this family.
Genus Omosudis Gunther 1887
TENTATIV.E DIAGNOSIS: One enormously enlarged fang in each dentary.
Praemaxillaries with only small subequal teeth. Palatines with large fangs.
Lower posterior corner of praeorbital produced into a prominent process.
Operculum approximately rectangular, meeting the suboperculum in a nearly
straight horizontal line. Branchiostegals in an equally spaced series, 4 from
the inner surface of the ceratohyale and 4 from the outer surface of the epi
hyale. Third pharyngo-branchial toothbearing, as well as upper and lower
pharyngeals and the ceratobranchials.32 Sphenotic processes very prominent.
2 epipleurals mi each side of each praecaudal vertebrum, originating together
at the parapophysis. Epineurals present. A comparatively large, charac
teristically shaped interneural ossification (see figure and description below)
immediately behind the dorsal spine of the first- vertebrum. Abdominal mus
culature with foramina.
The features described in the above tentative diagnosis of the genus Omosudis
have not been considered sufficiently significant to warrant their inclusion in
the family diagnosis.
SPECIES INVESTIGATED: Omosudis lowei Gunther 1887 (small specimen,
about 46 mm. without caudal fin), the only true representative of the genus
and family known to science (see Parr 1928, page 171).
31 Only 40 counted in the only species yet described.
32 The lack of teeth on the epibranchials may be a juvenile feature of the investi
gated specimen.
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Fig. 14.-0steology of Omosudis l01cci Gunther. Lateral view of the skull at the top.
Lateral view of the visceral skeleton in centre. Dorsal view of the skull below. Explanation
of letters on page 2
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Omosudis lowei Gunther 1887
Figures 14-15

Sensory canal system of the skull moderately developed, mostly open, with
low ridges. Sensory canal of the frontal directly connected with that of the
squamosal by a canal-bearing upper anterior process of the latter bone, which
extends across the posterior upper part of the sphenotic to the edge of the
frontal. Supraoccipital crest very small. Opisthotic apparently developed as

Fig. 15.-0stcology of Omosudis lou•ei Gunther. Exterior view of pectoral girdle, the
t,hree anterior vertebrae, and interneural ossification at left. Caudal vertebrum at right.
Explanation of letters on page 2.

a small very thin lamellae covering the distal part of the upper lateral wing
of the exoccipital.33 There is a vestigeal median ossification situated, as
shown in Fig. 10, upper figure, in front of the lower part of the brain cavity
proper but entirely isolated from the rest of the skull. This ossification obvi
ously represents the rudiments of a basisphenoid. The posterior, lower process
33 Determination of the exact relations of the opisthotic in larger specimens is
desirable.
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of the praeoperculum is bluntly, but distinctly bifid. Metapterygoid large,
overlapping the anterior lamina of the hyomanclibular at its upper encl. Ento
pterygoid with an anterior transverse, nearly horizontal lamina. Praemax
illary with an anterior dorsal lamina, approximately as shown in the figure.
The ossification of this lamina is apparently not completed at the edges in the
investigated specimen, and it seems very probable from its appearance that
it will extend much farther backwards in older individuals. The upper limbs
of the forked posttemporals are attached by ligament to the epiotics but extend
to above the supraoccipital, although well separated from each other. The
lower limb is attached to the above mentioned opisthotic lamina, which comes
off with it. Only four pectoral radials could be made out, a fifth is probably
present, but not yet ossified.
40 vertebrae, 17 praecaudal and 23 caudal. Parapophyses of the anterior
praecaudals very small, at the anterior end of the vertebrae. There is a char
acteristically shaped interneural ossification, consisting of a rodlike ventral
process immediately behind and apparently attached to the dorsal spine of
the first vertebrum, and a median, vertical dorsal lamina which is thickened
along its upper edge, to which the ventral process can be directly traced through
the thinner parts below (see Fig. 15).
The osseous lamella on the cheek mentioned by Gi.inther 1887, p. 203, and
the similar lamella on the lower jaw described by the author (Parr 1928, p. 172)
may be identified respectively as the supramaxillary and as the upper, exterior
part of the articulare.
Other details will appear from the figures and from the definitions of family
and genus.

II. ORDO XENOBERYCES

An examination of Rondeletia bicolor Goode and Bean 1895a revealed this
species to be a typical rep1esentative of the order Xenoberyees introduced by
Regan 1911a. Although a full discussion of the order as a whole must be
reserved for future investigation, it has been deemed advisable to append a
description of the anatomy of the Rondeletidae to the preceding treatise on
the Iniomi for the reasons already advanced in the introduction, p. 1.
According to Regan's provisional definition (Regan, loc. cit., p. 8) the Xeno
beryces should "differ from typical Berycomorphi in the toothless palate, the
absence of a subocular shelf, and the triangular shape of the single supramax
illary, but especially in the absence of an orbitosphenoid," while they resemble
the Berycomorphi "in the structure of the protractile mouth, and in the caudal
fin, which has 19 principal rays, 17 of which are branched." Roncleletia is in
all these respects perfectly concordant with the definition of the Xenoberyces.
In addition to the points of resemblance already mentioned by Regan one
may however, on the other hand, also call attention to such a great number
of other osteological characters in which Roncleletia shows a perfect concordance
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with the true Berycomorphi, that the justification of maintaining two entirely
separate orders seems rather problematical. As, however, our knowledge
about the anatomy of the Xenoberyces is yet too inadequate to allow of gener
alizations we shall here confine ourselves to a description and discussion of
the family Rondeleticlae, merely indicating, by italics in the text, the features
in which the following diagnosis of this family agrees with the definition of
the Berycomorphi rendered by Regan 1911a, p. 2.
Family RONDELETIDAE

TENTATIVE DIAGNOSIS: "Parietals separated by siipraoccipital; nasals large,
posteriorly attached to the frontals; opisthotic well developed." Lateral ethmoids

well separated from each other and from the mesethmoid. Orbitospheuoid
absent. "A Y-shaped basisphenoicl present." A thin-walled cmclitory bulla

formecl by prootic, parasphenoid, basioccipital and exoccivital. "Maxillary ar
ticulated with the vorner and attached near its proximal encl to the well-clevelopecl
maxillary process of the palatine." One siipramaxillary present. A. se7Jarate
angulare. "Hyo-palatine ancl operwlar bones normally cleveloJJed." Gills 3½,

only a small opening and a few reduced lamellae on the posterior side of the
fourth arch. "First pharyngobranchial susvensory; third and four th ankylosed;

lower vharyngeals separate; three ossified basibranchials." "Vertebral col-mnn of
.�olid centra which are coossified with the arches; anterior ribs sessile;34 posterior
ribs on para7Jophyses; hypurals more or less fiised cmd expanded; three epurals
and two iironeurals." "Postternvoral forked, attached to the epiotic and opis
tholic." No mesocoracoid. Four vectoral radials. Ko spinous rays in ventral
or vertical fins, except the procurrent rays of the caudal. Caiiclal fin with
19 principal rays, 17 of which are branched. Ventrals abdominal. Dorsal fin
opposite anal. No airbladder. Gall-bladder separate from liver. Skin scale
less, smooth and loose, not adherent to the exterior surfaces of the skull or to
the visceral skeleton. No pseudobranehiae. Only one genus.
Genus Rondeletia Goode and Bean 189'5
TENTA'l'IVE DIAGNOSIS: Skeleton of a very coarsely spongy structure.
Frontab Yery wide, separate. Sphenotic proce;;s -very prominent, directed
obliquely upwards and forwards under the loose skin.35 Squamosum large,
normal. Opisthotic small, but well developed. Parietals widely separated
by the supraoccipital, which is excluded from the foramen magnum by the
dorsal processes of the exoecipitals, meeting above the foramen. Epioties
pyramid-shaped, moderately prominent. Lateral ethmoids consisting of a
branched, lamellar forwardly directed interior part, and a simple, slender,
Inserted immediately behind the short parapophyses of the anterior vertebrae.
These sphenotic processes were by Goode and Bean 1895 erroneously referred
to as suprao�cipital spines.
34
35
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li'ig. 16.-0steology of Rondeletia bico/or Goode and Bean. Dorsal view of the sknll (at
the top) with the right nasal bone still attached, and with the lateral cttunoids shown in
transparency through the frontals. Lateral view of the skull (in middle), and exterior view
of the visceral skeleton at the bottom, Explanation of letters on page 2.
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lateral process directed obliquely forward and outward in a horizontal plane
from the posterior end of the interior part, with which it is completely fused
(see Fig. 16). The lateral processes are at their ends connected by ligament
with the anterior (praeorbital) bone of the circumorbital ring. Mesethmoid

pc.l

Fig. 17.-0steology of Rondeletia bicolor Goode and Bean. A. Pectoral girdle.
orbital bones. C. pelvis. Explanation of other letters on page 2.

B. Sub

strongly compressed, widely separated from the lateral ethmoids. Vomer and
palatines toothless. Granular teeth in the jaws. Gillrakers long. 8 branchio
stegals, 4 from the inner surface of the ceratohyale and 4 from the outer sur
face of the epihyale.36 Intestines convolute. A large urinary bladder. No
lateral line.
Only one species.
Rondeletia bicolor Goode and Bean 1895
Figures 16-19

:.lost of the anatomical features of this single representative of the family
Rondeletidae will appear from the accompanying illustrations without further
36 The anterior ones of the latter from the cartilaginous parts between the cera
tohyal and epihyal ossifications, but probably referable to the region of the latter
bone.
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explanation of the details. Each frontal has an extremely wide and thin
lateral expansion over the orbit. Supraoccipital rather large, with a moder
ate median crest. Epiotics large, in the form of a four-sided pyramid with
approximately right angles at the top. Prootics and exoccipitals large, the
latter each with an articulating process for the first vertebrum. Alisphenoid
well ossified, with a peculiar downwards and forwards directed pointed process,
behind which is a shrnll foramen, connecting on one side with the free edge
of the bone by a vertical slit. This slit is closed on the other side. Meseth
moid only partly ossified, compressed, high and simple, not in direct contact
with the vomer. The mesial edge of each frontal bone rises anteriorly to

Fig. 18.-Caudal skeleton of Rondeletia bicolor Goode and Bean.
on page 2.

Explanation of letters

join the posterior margin of the inner vertical part of each nasal bone (see
the lateral view of the skull in Fig. 16). Varner very small. Parasphenoid
slender. There is no true myodome, only a shallow pit between parasphenoid,
basisphenoid m1d prootics.
The more significant features of the visceral skeleton have been mentioned
already in the definitions of the family and the genus. The entopterygoid is
rather feebly developed and irregular, other pterygoids normal. Hyomandib
ular not forked at the top, the two articulating surfaces being nearly confluent.
A simple, rodlike symplecticum, and a small separate angulare. Other details
in the figme.
Posttemporal moderate; supracleithrum simple, without free projections
beyond its attachment to the cleithrum, which reaches nearly to its upper
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eud. Only one single postcleithrum, consisting of a rndlike lower part and a
laminar upper expansion.
Vertebrae very simple, hourglass-shaped, 11 praec:mdal and 16 caudal,
27 altogether. 37 Ribs from the third to the tenth vertebrum, epipleurals from
the first to the eleventh vertebrum, inclusive. No epineurnls. The anterior
1-3 sets of ribs are inserted immediately behind the very short parapophyses
of the corresponding centra, the posterior ribs arise together with the epi
pleurals from the ends of the parapophyses.
The stomach (see Fig. 19), which occupies the left part of the coelom, is
distinctly TT-shaped although thickened to the form of a pear. It is divided
in two parts by a shallow, but distinct constriction. Its walls are greatly

Fig. 19.-Diagramrnatic right lateral view of the viscera of Rondeletia bicolor Goode and
Bean. Explanation of letters on page 2.

thickened and densely covered by black pigmentation, while the rest of the
intestines are colorless. From the pylorus, which is situated in the anterior
part of the ventral outline of the stomach, the intestine makes a double vertical
loop on the right side of the stomach, joining the rectum below the posterior
third of the ventricle. The intestines thus never enter the left half of the
abdominal cavity except very slightly above or below the stomach. The
anterior part of the intestine, which is considerably widened, has a single series
of 5 very wide fingerlike "pyloric" caeca, decreasing in size from the pylorus
backwards. There is a flat, pancake-shaped, apparently glandular body on
the right side of the stomach between the wall of the latter and the intestinal
loops. This body probably represents the spleen. There is no macroscopic
ally discernible pancreas. The liver is simple, long, vertical, situated on the
"' 2 specimens counted.
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right side of the stomach between the anterior part of the latter and the first
ascending limb of the intestinal tract. Gall-bladder immediately behind the
upper end of the liver. Gonad simple, median,38 with the main part of its
body flattened out above the anterior portion of the stomach. Kidneys thick,
apparently completely united. The entire space of the abdominal cavity
behind the stomach and above the rectum is occupied by an enormous urinary
bladder.
The identification of the various organs in the body cavity is entirely based
upon their macroscopical appearance only, no histological analysis having
been made.

SUMMARY AND CONCLUSIONS

1. The Omosudidae and Alepidosauridae show a close and direct relation
ship to the Paralepidini of the family Sudidae, and may probably have been
derived from an ancestral type not very unlike the recent representatives of
the subgenus Bathysuclis (gen. Lesticliwn).
2. Through the intermedium of this ancestral type a direct systematic
connection seems established between the Omosudidae and Alepidosauridae
on one hand and the Chlorophthalmini, the most generalized group of the
Sudidae, on the other. A phylogenetic subbranch of the order Iniomi can
thus be outlined to include the Omosudidae and Alepidosauridae together
with the four subfamilies of the Sudidae (Chlorophthalmini, Notosudini (?),
Bathypterini and Paralepidini) in a monophyletic arrangement.
3. The Scopelarchidae show no direct relationship to the Alepidosauridae
or any other group of the above mentioned phylogenetic subbranch, but must
probaby be regarded as representative of a separate ancestral type from
which the Evermannellidae and probably also the Cetomimidae may have
been derived.
4. On the basis of the above conclusions the discrimination between two
suborders Myctophoidea and Alepidosauroidea as proposed by Regan is not
concordai1t with the probable phylogenetic relationship between the various
forms, and they have therefore both been included in a single suborder l\Iyc
tophoidea from which only the Ateleopoidea is differentiated.
5. In spite of great and peculiar differentiations the Cetomimiclae may
probably be considered related to the phylogenetic subbranch of the Scopel
archidae, which is probably also more closely related to that of the Aulopidae
than to that of the Sudidae.
6. The family Rondeletidae does not pertain to the order Iniomi but to the
Xenoberyces.
7. The justification of separating the Xenoberyces from the Berycomorphi
seems rather doubtful.
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The ionacl of the examined specimen apparently is an immature ovary.

Parr: Iniomi and Xenoberyces
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